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Amphibians are known to cbange color by
the dispersion or aggregation of melanin
granules within their pigment effector cells,
the melanophores. The change in color has
been shown to be in response to certain hor-
mones (1) and independent of direct innerva-
tion (2). In the frog, MeGuire and Moller (3)
showed that both the epidcrmal and dermal
melanophores were stimulated by MSH; how-
ever, only dermal melanophores showed pig-
ment granule aggregation in response to mela-
tonin (4), aeetylcholine and norepinephrine.
The epidermal melanoeytes of mammals re-
spond to MSH (5, 6), but are refractory to
hormones which usually evoke color lightening
in amphibians (7). This study was under-
taken to test the effects of epinephrine, norepi-
nephrine, acetyleholine, and melatonin on the
melanin granule mobilization of mammalian
dermal melanocytes.
MATERIALs AND METHOD5
Four hormones were tested on the dermal
melanocytes of PET mice. Mice of the PET strain
are particularly suited to this study as they have
Pigmented Extraepidermal Tissues (8). Although
the hair is black, there are virtually no inter-
follicular epidermal melanocytes visible even in
the newborn (9). In contrast, the dermis of young
PET mice contains a system of melanocytes (Figs.
1, 2) which reach a density of up to 200/mm2 in
the dorsal trunk skin.
Newborn and 3-day-old PET mice were de-
capitated and the dorsal trunk skin was removed
and placed in physiological Ringer's solution. The
skin sheets then were cut into 2mm square
samples. Samples from mice of each age were
placed into small Stender dishes which contained
the test solutions and were incubated at 37° C.
Solutions of each hormone—epinephrine, nor-
epinephrine, aectyleholine, and melatonin—were
tested at concentrations of 10, 10_i, 10, and l0'
gg per ml of Ringer's solution. Control samples
were placed in Ringer's solution without hormone.
For each hormone at each concentration, and for
the controls, several samples were removed and
fixed in 5% formol-saline immediately at the
onset, and at 15, 30, 45 minutes, 1, 3, 6, 12, and 18
hours thereafter. The fixed samples were de-
hydrated, cleared in methyl salicylate, and studied
as whole mounts. Selected samples then were sec-
tioned and examined histologically. Photomiero-
graphic records were made to facilitate com-
parisons between the experimentals and the con-
trols.
RE5ULT5 AND DISCUSSION
There was no apparent response of the
murine dermal melanocytes to any of the hor-
mones, at any concentration tested, at any
cheek time for the duration of the experi-
ments. Histologic examination showed that the
skin, as well as the melanoeytes, maintained
their structural integrity during the test pe-
riods. That vitality was maintained even af-
ter 18 hours in Ringer's solution had been
demonstrated earlier by grafting similar,
treated samples to host mice and finding that
the grafts survived and grew normally.
Although mammalian melanocytes are un-
affected generally by most hormones, a few
exceptions have been noted. Melanoeytes in
tissue cultures of mouse skin and melanoma
have been reported to show aggregation of
the melanin granules when exposed to epi-
nephrine (10). Melatonin inhibited granule
movement in cultured melanoeytes but did not
evoke a nueleopetal form of cell (11). Testos-
terone treatment resulted in a reduction in
the size of melanoeytes in some orehidee-
tomized guinea pigs but the results were not
uniform (12). Under the conditions of the
present study, dermal melanoeytes in samples
of mouse skin appear refractory to the hor-
mones tested, at least with respect to the
mobilization of the melanin granules.
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FIG. 1. Unstained, cleared whole mount of newborn PET dorsal trunk skin showing
system of dermal melanocytes between the developing hairs. 150 X.
FIG. 2. Section of newborn PET skin showing dermal melanocyte. Light Delafield's
hematoxylin stain. 900 X.
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